Polypeptide sequences essential for RNA recognition by an enzyme.
Many RNAs are complex, globular molecules formed from elements of secondary and tertiary structure analogous to those found in proteins. Little is known about recognition of RNAs by proteins. In the case of transfer RNAs (tRNAs), considerable evidence suggests that elements dispersed in both the one- and three-dimensional structure are important for recognition by aminoacyl tRNA synthetases. Fragments of alanine tRNA synthetase were created by in vitro manipulations of the cloned alaS gene and examined for their interaction with alanine-specific tRNA. Sequences essential for recognition were located near the middle of the polypeptide, juxtaposed to the carboxyl-terminal side of the domain for aminoacyl adenylate synthesis. The most essential part of the tRNA interaction strength and specificity was dependent on a sequence of fewer than 100 amino acids. Within this sequence, and in the context of the proper conformation, a segment of no more than 17 amino acids was responsible for 25% or more of the total synthetase-tRNA free energy of association. The results raise the possibility that an important part of specific RNA recognition by an aminoacyl tRNA synthetase involves a polypeptide segment that is short relative to the total size of the protein.